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#L Unexamined Patent Publication Sho50-102283 



1. Name of Invention: 

2. Inventor: 

3. Applicant: 



Electro-luminescence Device 
Fujii, Shigenobu and 2 others 
Nippon Tokushu Togyo 



2 1 . Application Number: 

22. Application Date 
43. Date of Publication: 



49-6199 
January 9, 1974 
August 13, 1975 



Details 



1 . Title of Invention 

Electro-Luminescence Device 

2. Area of Claims [skip till later] 

(1) Electro-luminescence device v^here electrode surface is formed on ceramic substrate. 
Ceramic layer of high dielectric material such as barium titanate is formed on substrate. 
Luminescence layer, transparent electrode layer and moisture protective layer are 
placed, in this order, on this dielectric layer. 

(2) Electro-luminescence device w^here, more than one electrode surfaces are formed on top 
surface of ceramic substrate, and circuitry elements which are selectively connected to 
above mentioned electrode surfaces, via through holes on bottom surface of ceramic 
substrate. On this ceramic substrate, high dielectric layer of such material as barium 
titanate is formed. Luminescence layer, transparent electrode layer and moisture 
protective layer are formed one after another dielectric layer. 

3. Detail Explanation of Invention 

This invention relates to electro-luminescence device ('EL device', hereafter). In the 
past, as shown in Fig. 1, EL device, where dielectric layer 3 is burnt on surface of metal 
substrate 1 via intermediate layer 2, and luminescence layer 4, transparent electrode 
layer 5 and moisture protective layer 6 are placed, has been knovm.. This type of EL 
device has intermediate layer 2 (for example, white titanium series glazing material) 
between metal substrate 1 and dielectric layer 3. The purpose of this intermediate 
layer is to prevent de-lamination due to the difference in thermal expansion coefficients, 
and intrusion of impurities (for example cation of iron) which may degrade the 
characteristics of luminescence layer. Voltage drop at intermediate layer 2 is large. 
The dielectric constant of dielectric layer 3 is low because of large amount of glass 
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which must be added as binder to powder such as barium titanate. Consequently, the 
electric field charged onto luminescence layer 4 is lowered and it was not possible to 
obtain high brightness. 

This invention solves problems described above. Fig. 2, which shows fundamental 
structure of this invention, will be explained: 

In the figure, 11 is ceramic substrate. On substrate surface, electrode surface 12 is 
fonned in required shape, with precious metal such as platinum or palladium, by 
printing, by vapour deposition method or by plating. 13 is dielectric layer of high 
dielectric ceramic, such as barium titanate, which is formed on electrode surface 12 on 
ceramic substrate 11. 14 is luminescence layer formed on dielectric layer and is made 
of zinc sulfate activated by such substance as Cu or Al. 15 is transparent electrode 
layer which is formed on luminescence layer 14, and is made of such material as oxide 
of tin. 16 is moisture protective layer formed on transparent electrode layer 15 and is 
made of such transparent insulating material as plastic or glass. 17 is alternate current 
power source to charge electric field between electrode surface 12 on ceramic substrate 
11 and transparent electrode layer 13 in order for luminescence layer 14 to illuminate in 
the same shape as that of electrode surface 12. 

First, 8 wt % butylal series resin is added, as plasticizer and binder, to ceramic raw 
material mixture, composed of 90 wt % barium titanate, 5 wt % lead zirconate and. 5 
wt % Tb salt of Sn' , and the mixture is kneaded well. The raw ceramic material 
mixture has dielectric constant of 1000 10, 1. It was rolled out under pressure into 
sheet form of 50 □ thick and 400 □ thick. Then, they were both cut to 50 mm x 60 
mm rectangle sheets. Thicker green sheet is for substrate and thinner green sheet is for 
dielectric layer. 

Then, on substrate green sheet 11, rectangle shape of 20 mm x 30 mm was screen 
printed with ink of paste form, composed of 90 wt % palladium and 10 wt % boro- 
silicate glass, to make electrode surface 12. Other dielectric green sheet 13 was placed 
on electrode surface 12. Plasticizer and binder material in green sheet, which was heat 
pressed under pressure of 3.5 [?], was expelled by pre-heating green sheet at 230 °C in 
air. Then, it was sintered for 3 hours at 1200 - 1400 °C to make sintered substrate 11 
and dielectric layer 13 at the same time. Then, dispersed mixture of 50 wt % ZnS, 
activated with Cu[?] and Cl[?], in 50 wt % glass frit, was painted on dielectric layer 13 
with thickness of 25 |a. It was burnt on at 500 °C for 15 minutes to form luminescence 
layer 14. Transparent electrode layer 15, made of tin oxide, and transparent moisture 
protective layer 16, made of low melting lead glass, were painted to thickness of 0.2 
0.5 |Li and 40 |i, respectively. They were burnt on at 400 °C for 15 minutes. 
Brightness of EL device thus manufactured, shown in Fig. 2, was measured to be more 
than 10 Ft-L under 100 V and 60 Hz. Under voltage resistance test, it withstood 
adequately under voltage charge of 800 V. Ceramic substrate 1 1 and dielectric layer 
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13 were perfectly adhered to each other and there was no de-lamination recognized. 
Ceramic substrate 11 does not require high dielectric constant but it only requires > 
mechanical strength and electrical insulating property. Therefore, in another test, 
when alumina ceramic green sheet of over 90 % purity was used as substrate, instead of 
dielectric layer 13, the same good results were obtained. 

In example of EL device described above, thin green sheet of the same paste was laid 
over thick green sheet of paste mixture of ceramic powder and resin. They were 
bonded together under pressure, pre-heated to expel plasticizer resin, and sintered to 
make substrate 11 and dielectric layer 13 together. Dielectric layer on substrate does 
not have to be made using green sheet. Paste material can be painted directly on 
substrate. Both methods involve simple manufacturing process, and mass production 
efficiency is improved. Another method is to adhere together ceramic substrate onto 
thin ceramic dielectric layer. 

Ceramic substrate is used for EL device of this invention, where substrate with 
electrode surface formed on top surface has dielectric layer of high dielectric constant 
ceramic, such as barium titanate, and luminescence layer, transparent layer and 
moisture protective layer also are formed, instead of metal substrate used in the past. 
Because ceramic substrate is used, there is no fear of de-lamination due to difference in 
thermal expansion coefficients, and no fear of impurity intrusion to degrade 
luminescence layer. Therefore, intermediate layer, between metal substrate and 
dielectric layer, which was necessary in EL device in the past, can be eliminated and 
there is no voltage drop. Since dielectric layer is made of ceramic material of high 
dielectric constant with easil)* expelled resin by pre-heating, it has higher dielectric 
constant than that uses a large amount of glass, which lowers dielectric constant. 
Brightness and voltage resistance are remarkably improved, as shown in the application 
example. 

Figure 3 is a numerical figure display made according to this invention. More than 
one strip electrodes 22a - 22g are arranged in a shape of character ' 0 ' 22 on top 
surface. On bottom surface, more than one conductive wires are placed, or circuitry 
board 31, which is made of separate ceramic plate with more than one conductive wires 
32a 32g on top surface, is adhered to as shown in the figure. Stripe-shaped 
electrodes 22a 22g on top surface and conductive wires 32a - 32g on bottom surface 
are selectively connected through conductive surfaces 2ra 2rg of through holes 21a 
21g on ceramic. Other than this fact, EL device is manufactured in the same way as 
in example of Fig. 2. Charging electrical signal between conductive wires 32a 32 g 
of ceramic circuitry board, and transparent electrode layer 5 causes to display any 
number '0 - 9' in luminescence layer 4 via dielectric layer 3. Example of Fig. 3 
showed one character ' B ' but in reality, it is desirable that more than one ' 0 ' character 
are formed. 
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According to this invention, not being limited to shape shown in Fig. 3, many dot-shape 
or stripe-shape electrode surfaces may be made on top surface of ceramic substrate. 
On the bottom surface of substrate, more than one conductive wires are arranged and 
connected via through holes to ceramic multi-layered circuitry boards. At the same 
time, not only numerical figure displays but many other shapes of characters, symbols 
and pictures can be displayed by connecting selectively electrode surface and 
conductive wires of multi-layered circuitry board. . 

4. Brief Explanation of Figures 

Figure 1 is cross section view of EL device of the past, 
Figure 2 is cross section view of EL device of this invention. 
Figure 3 is another example of EL device of this invention. 
A is plan view, 

B is front cross section view along ^ in Fig. A, and 
C is back view. 

Same numbers in figure 2 and 3 refer to same parts as in Fig. 1. 



11 ... 


ceramic substrate 


12 ... 


electrode surface 


13 ... 


dielectric layer 


14 ... 


luminescence layer 


15 ... 


transparent electrode layer 


16 ... 


moisture protective layer 


17 ... 


alternate current power source 


21 ... 


ceramic circuitry board 


21a~21 g. 


. . through hole 


22 ... 


numerical figure display section in ' 0 ' form 



22a - 22g . . .plural number of linear shapes electrode surface 
32a 32g . . .plural number of conductive wire 

5. Additional Inventors 

Takami, Akio, Aichi Prefecture 
Yagi, Hideaki, Aichi Prefecture 
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